According to Einstein, if the speed of a particle remains low, i.e., much less than the speed of light, then the dynamical prediction of special relativistic mechanics remains very well approximated by the prediction of Newtonian mechanics. However, in this paper, it is shown with a counterexample Hamiltonian dynamical system that, contrary to Einstein"s claim, Newtonian dynamics can eventually disagree completely with relativistic dynamics even though the particle speed is low.
In other words, according to Einstein (1) , if the speed of a particle v remains much less than the speed of light c, then the dynamical prediction of special relativistic mechanics remains very well approximated by the prediction of Newtonian mechanics. However, in this paper, I will show with a counterexample dynamical system that Einstein was wrong, i.e., I will show that Newtonian dynamics can eventually deviate completely from relativistic dynamics even though the particle speed is low, i.e., even though vc  .
The counterexample is a one-dimensional Hamiltonian, i.e., nondissipative, dynamical system in a sinusoidal potential that is periodically turned on only for an instant. This periodically delta-kicked system could either be a pendulum in a time-varying gravitational field (3, 4) or an electron in a time-varying electric field in a plasma (5,6).
Newton"s equation of motion for such a kicked system is easily integrated exactly (3, 4) to produce a mapping, called the standard map, of the dimensionless scaled position X and dimensionless scaled momentum P from   ,7) and (5, 6, 8) respectively. Here, it suffices to note that the phase-space trajectories generated by the two maps can be either chaotic, or non-chaotic (periodic or quasi-periodic).
In general, according to special relativistic mechanics, However, in all the cases that have been studied, the Newtonian trajectory eventually deviates completely from the relativistic trajectory even though the particle speed is low, i.e., even though vc  . An example of this counter-expected behavior is given next.
In this example, the dimensionless scaled momentum P of the relativistic 
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FIGURE 2
Comparison of the Newtonian Momentum (diamonds) with the Relativistic Momentum (squares)
